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Homogeneous Particle Synthesis
• Tetraethyl orthosilicate (TEOS), ethanol, ammonium hydroxide
• Fluorescent dye (APS + FITC/RITC)
• In general more water and more ammonia increases particle size
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Janus Particle Fabrication
Monolayer Formation
• Purpose is to minimize multilayers and maximize coverage
• Increased concentration increases coverage and risk of multilayer
• E-beam evaporation allows precise control of 
metal layer, produces Janus geometry
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Figure: Particle Size Histogram 
Mean 503 nm Std. Deviation 25 nm
Figure: SEM image of 
synthesized particles
25 µm
Figure: Image of good monolayer
Figure: Stöber synthesis 
of silica particles
Figure: Deposition of particles into a monolayer
Figure: E-beam deposition of gold
Figure: Fluorescent microscope image of rotating Janus particle
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Figure: SEM Image of Janus Particle
Figure: Fluorescent image of poor monolayer
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Synthesis of Janus Particles By Fabrication and Emulsion Polymerization
Fabrication Emulsion Polymerization
• First used in synthetic rubber in 1920’s
• Involves mixing water, monomer and 
surfactant
• Particles are ideally 100 nm and kept apart 
using surfactant’s electric charge
• Product is polymer molecules in a water 
solution
Figures. SEM images of Polystyrene (PS) seeds and PS/3-
(triethoxysilyl)propyl-methacrylate Janus Nanoparticles
Scheme. schematic illustration of emulsion 
polymerization  
Definition
● For conventional particles, particle surface is homogeneous
● Named after Janus, Roman God with two faces, Janus 
particles have different chemical compositions on each side
● Janus particles are new emerging materials: once created, 
they can be used in fields such as biomedication and 
electronics; 
● We explore methods to create Janus particles both 
inorganically, through fabrication and organically, through 
emulsion. 
Introduction
Figure. Left Janus God, Right Janus particles
Figure. Left - research focus on Janus particles; Right –
number of pulications on Janus particles over the years
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